In general, plutonium stores are large, highly secure vaults (or a series of smaller vaults, as in the case of the Pantex igloos), protected by various physical security technologies (barriers and the like) and substantial guard forces. Within the vault, plutonium is generally stored in sealed canisters. These canisters reduce radiation exposure from the plutonium; reduce the plutonium's exposure to the environment; ease the task of accounting for the material, allowing monitors to simply count the canisters and check their seals (an approach known as "item accountancy"); and are usually designed to keep the pits or other units of plutonium far enough apart to prevent any accidental nuclear chain reaction ("criticality"), regardless of the number or configuration of the canisters.
Criteria for Plutonium Storage
What criteria should govern the design and operations of such sites? First, there must be assurance of adequate protection for the environment, and for the health and safety of both workers and the surrounding community—a matter of increasing political attention in both Russia and the United States. Storage facilities must be designed to provide reasonable assurance that there will be no significant releases of plutonium into the environment, not only under normal operating conditions, but in the case of plausible attacks or accidents (for example, earthquakes, fires, floods, and plane crashes). Similarly, workers' exposures to hazardous radiation within the facility must be minimized. Plutonium in storage must be arranged so that it can never be in a critical configuration. There must be adequate dissipation of the decay heat given off by the material. Any changes in the stored plutonium that might require further processing, or any deterioration of the containers or storage conditions, should be detectable. (Periodic, rather than continuous, checks for this latter purpose are adequate.)
Second, sites must be secure against theft or diversion, by "insiders" or "outsiders." They should therefore have effective material control and accounting systems for all stored materials in whatever form, as well as appropriate physical security.
The form in which the plutonium is stored (pits, metal ingots, and oxides are among the main possibilities) has a substantial effect on the details of the design of the facility. Some additional criteria are necessary to judge the optimum form of plutonium for storage. Criteria for this purpose include ES&H issues; proliferation risks; breakout risks; effects on arms control and nonpro-liferation; the risk of compromise of classified information; the forms needed for planned long-term disposition; and the costs, timing, and availability of facilities.rage capacity at a single site.
